Background: The objectives of this study with a large sample of informal caregivers (CG) were a) to compare health-related outcomes of CGs caring for a patient with dementia and those caring for a relative with another chronic disease and b) to check whether dementia is a predictor of CG's care-related quality of life (QoL) in CarerQoL-7D.
Background
In 2013, 71% of all care recipients (CR) legally classified as dependent on long-term care in the Federal Republic of Germany lived in private households and in 92% of the cases they received daily assistance from private individuals providing informal care on a non-professional base [1, 2] . By accepting the responsibility for a care-dependent family member, informal caregivers (CGs) are faced with a variety of new challenges that transform the individual life. Numerous studies have examined the effects of caregiving on CG's health and demonstrated that CGs are at higher risk of jeopardizing both their physical and mental health compared to non-caregiving subjects of the same age and population (e.g. [3, 4] ). Pinquart and Sörensen [4] found significantly higher levels of perceived strain in CGs compared to non-caregivers, which is associated with greater physical health problems and a higher likelihood of developing psychological and psychiatric morbidities, as well as higher mortality rates [5] [6] [7] .
CGs of dementia patients are often called "the invisible second patients" [8] , because dementia caregiving often exceeds the demands associated with caregiving for solely physically impaired CRs. Caregiving for a person with dementia is associated with several stressors that are specific to dementia and increase the likelihood of the development of chronic stress and associated adverse outcomes on CG health. The progress of the dementia disease is characterized by an unpredictable and uncontrollable deterioration of various cognitive, affective and eventually physical abilities. Deepening cognitive decline as well as the patient's loss of physical capabilities lead to an overall decreased functional level associated with deficits in activities of daily living (ADL) and instrumental activities of daily living (IADL). The result is that dementia CGs must often spend more hours on caregiving compared to non-dementia CGs [9] . A number of studies have suggested that greater impairment in ADL and IADL, lower functional level and greater total care time are associated with higher levels of CG stress, subjective burden, depressiveness and lower physical health in CGs [10, 11] . Furthermore, caregiving literature has highlighted the importance of CRs' cognitive impairment, which is more common amongst dementia patients than amongst non-dementia patients [12] , as a cause of worse psychological well-being and mental health as well as physical morbidity in CGs [13, 14] . Cognitive decline and changes in personality commonly present as so-called disruptive behaviors, incomprehensible, disoriented or demanding patient behaviors. These have been found to be more common in dementia than in other forms of illness and have consistently been linked to greater distress, perceived burden and depressive symptoms in CGs [6, [10] [11] [12] [13] [14] .
To date, a large number of studies have been conducted examining psychological and physical health of CGs of dementia patients and those caring for a person with functional impairment from another type of chronic illness. Dementia caregiving status was found to be a factor associated with higher levels of stress and subjective burden, and was linked to worse overall mental health outcomes like higher psychological and psychiatric morbidity [10, [15] [16] [17] . With respect to the impact of dementia caregiving on CG's physical health results have not always been clear, but several studies revealed low levels of physical health and an increased risk of various health problems in CGs caring for dementia patients [8, [17] [18] [19] . Ory and colleagues [20] found significantly more physical strain in dementia CGs compared to those caring for elderly people with relatively unimpaired cognitive performance. However, the aforementioned studies relied to a great extent on rather small convenience samples that were recruited primarily from CG support groups or Alzheimer's associations and therefore may be susceptible to systematic recruitment biases.
More representative, unbiased samples with a greater number of participants would be essential to allow for more reliable and definite conclusions about the health-related consequences of caregiving. For this reason, the first aim of the current study was to investigate in a large, representative sample differences in health-related variables between those two subgroups of CGs.
Furthermore, a significant portion of previous research primarily focused on particular health-related aspects of informal caregiving, not taking into account the total impact of caregiving activity on the CG's overall quality of life, from now on referred to as carerelated QoL. Different approaches have been made to find an appropriate definition and measure for the concept of QoL in the context of informal caregiving, but due to the multidimensional nature of this concept, no consensus has yet been reached. Some research has focused on physical and mental well-being as measures of health-related QoL (e.g. [21, 22] ), but according to the WHO [23] health means not only a state of complete physical and mental well-being, but social well-being as well. Thus, not only physical and mental health, but also social and economic factors as well as familial interactions must be taken into account when discussing an individual's QoL [24, 25] . In consideration of this, Brouwer and colleagues [26] developed the CarerQoL, an instrument for the assessment of care-related QoL in informal CGs. The CarerQoL captures different aspects of the care situation affecting key domains in a person's life and at the same time allows for an evaluation of the impact of caregiving activity on the CG's overall QoL. Some attempts have been made to establish determinants of CG's QoL, finding that lower QoL levels in informal CGs seem to be associated with e.g. greater severity of the patient's behavioral problems, higher levels of CG burden and greater levels of depressiveness (e.g. [25] [26] [27] [28] ). In line with these findings, Srivastava and colleagues [29] found low levels of self-reported QoLin key CGs of dementia patients. However, this study did not involve a control group of informal CGs caring for patients with other chronic diseases. In their systematic review, Farina and colleagues [30] tried to identify factors predicting QoL in CGs of people with dementia and found that CG's better physical health, mental and emotional well-being (i.e. lower levels of depression, anxiety and perceived burden), greater CG independence, self-efficacy and coping skills were related to CG's QoL. With the exception of these findings, factors associated with QoL of CGs of dementia patients have not yet been examined to a satisfactory extent. Furthermore, no direct comparisons exist between dementia and non-dementia CGs. As previously shown, dementia CGs appear to be exposed to a greater variety of strains as well as to suffer from worse physical and mental overall health compared to non-dementia CGs. As more domains of the CG's personal life are potentially affected by dementia caregiving, it can be assumed that CGs' care-related QoL is more strongly affected in dementia CGs than in non-dementia ones. For this reason, the second aim of the current study was to examine whether caring for a person with dementia affects care-related QoL in informal CGs.
We hypothesized that a) CGs caring for CRs with dementia would report worse physical and mental health and lower levels of care-related QoL than CGs caring for CRs with other chronic diseases b) lower levels of the CG's care-related QoL are attributable to the CR's dementia illness
Methods

Research design and participants
This study is a cross-sectional study involving self-reported data. Between October 2014 and April 2015 1700 self-report questionnaires were handed out to informal CGs upon application for an initial grade or upgrade of the care level 1 of the CR at different centers of the Medical Service of Compulsory Health Insurance Funds (MDK) 2 all over Bavaria. 443 participants (26.1%) returned the questionnaires and thereby declared their consent with the utilization of their data for scientific evaluation. Inclusion criteria were a) providing care for someone with chronic care needs and b) CR 65 years or older. Exclusion criteria were a) lacking information about the presence or absence of CR's dementia and b) providing care for own children. 57 participants (13%) did not meet the conditions and thus a final total of 386 participants were included in statistical analyses.
Measures
Independent variables
Demographic and background characteristics recorded were the CG's and CR's age and gender, CG's employment status and educational attainment, the relation between the relationship between the CG and CR, living situation, duration of care, total daily care time, 3 medical cause of care dependency and comorbidities (including dementia) and support received by the CG.
Physical complaints were measured using the short form of the Giessen Symptom List (GBB) [31] , a reliable and valid self-assessment measure for psychosomatic health complaints. The short form consists of 24 items, all of which are measured along a five-point Likert scale (0 = 'not at all' to 4 = 'yes, absolutely'), that evaluate physical complaints on four subscales: exhaustion, gastrointestinal, musculoskeletal and cardiovascular complaints. By computing a sum score with a possible range between 0 and 96, the general impact of somatic complaints is assessed. For reasons of clarity, percentile ranks (PR) (median and median absolute deviation 4 ) were calculated for descriptive analysis. Further analyses were carried out with the raw sum score.
To assess perceived burden, the Caregiver Strain Index (CSI) [32] was administered. The 13-item self-report questionnaire measures financial, physical, psychological, social and personal strain using a dichotomous answering format (0 = 'no' , 1 = 'yes') with higher scores corresponding to higher subjective strain. Given a possible range from 0 to 13, a final score of 7 or higher reflects a considerable level of stress in the CG's life.
The Patient Health Questionnaire-9 (PHQ-9) [33] is a reliable and valid screening measure that evaluates the intensity of self-reported depressive symptoms over the last two weeks on a 4-point-scale (0 = 'not at all' to 3 = 'nearly every day'). Scores for the 9 items are summed (maximum of 27), with higher scores corresponding to greater severity of depressiveness and a total score > 9 indicating moderate or severe symptoms.
The 5-item subscale 'positive aspects' of the Berlin Inventory of Caregivers' Burden -Dementia (BIZA) [34] was used to measure positive aspects of informal caregiving, so-called benefits, on a 5-point Likert scale (0 = 'never' to 4 = 'always'). With a possible maximum sum score of 20, higher scores indicate that the CG perceived benefits to a greater extent.
Outcome variable
Care-related QoL in informal CGs was assessed using the CarerQoL-7D scale of the CarerQoL [26] , a reliable and valid [35] self-report instrument measuring care-related QoL on two distinct scales. The CarerQoL-7D covers seven personal key domains being affected by the caregiving activity (care-related fulfillment, a mental and a physical health dimension, a social dimension and perceived support, a relational dimension, and financial security) while the CarerQoL-VAS allows for an evaluation of the CG's general level of happiness on a single-item visual analogue scale (VAS). Due to conceptual 5 and methodological 6 reasons, only the comprehensive set of the 7 care-related dimensions of the CarerQoL-7D was included in the survey questionnaire. Item responses are recorded on a 3-point scale (0 = 'no' to 2 = 'a lot'), resulting in a sum score with a possible range between 0 and 14. Higher scores are associated with higher care-related QoL in informal CGs; thus the CarerQoL adequately reflects care-related QoL and provides a good overview of the impact of informal care on the CG [26] .
Statistical analysis
Descriptive statistics were computed to illustrate sample characteristics in the terms of frequencies, means (M) and standard deviations (SD) of the variables.
As underlying assumptions for parametric tests were met (independence, normality and homogeneity of variance), independent t-tests and chi-squared tests were conducted to check for group differences in variables of interest between CGs caring for a dementia patient (dementia group) and those caring for relatives whose care dependency had other causes (non-dementia group).
In the next step, bivariate analyses, including Pearson's r correlations and independent t-tests, were performed to investigate the association between characteristics of the CG, CR and the care situation and CGs' self-reported QoL. Variables significant at the bivariate level were included as covariates in the initial multiple model.
The multiple analysis was conducted using a univariate covariance model (ANCOVA) with care-related QoL as the dependent variable, 'Dementia' as the fixed factor and all variables which correlated significantly with care-related QoL as covariates.Collinearity statistics were examined in advance to ensure there were no issues of multicollinearity. In an iterative approach, variables not significant at the bivariate level were added one after another to the initial model, checking whether they contributed significantly to the explained variance of QoL in the multiple model over and above the variables already included. Variables with additional explanatory power were added as further covariates into the final model.
For all analyses, a Type 1 error probability (alpha) of less than 5% was considered to constitute statistical significance. Statistical analyses were performed with SPSS v.21.
Results Table 1 provides the results of the descriptive analysis, including the group comparison between the two subgroups dementia vs. non-dementia in all of the variables.
Informal CGs were on average 61 years old; three quarters were female; 40% were still employed and the majority had a moderate educational level. Most of the CGs were caring either for their parents (or in-laws) or spouse, who they lived together with in 70% of the cases. During an average duration of care of 4.5 years 80% of the CGs received informal or formal support. CRs mean age was 82 years, and more than half were female. CRs in the full sample were diagnosed with three illnesses (diagnoses according to the ICD-10 [36] , including dementia) on average. Dementia patients reported significantly more morbidities (two additional comorbidities apart from dementia) than those of the non-dementia group (two morbidities). The prevalence of the ten major disease groups being most frequent in the age 65-80 group in Germany as a whole [37] are also shown in Table 1 , with the numbers referring to our sample.
There was no evidence for further significant differences between the two subgroups with regard to the described characteristics, with the exception of total care time: CGs in the dementia group reported a significantly higher amount of time compared to the non-dementia group.
In terms of subjective burden, CGs in both groups experienced a considerably high level of strain (CSI score > 7), with the dementia group (n = 81 (53%) CSI > 7) reporting significantly higher burden scores than the non-dementia group (n = 110 (47%) CSI > 7). Both groups reported medium levels of care-related QoL on average (CarerQoL: 8 of 14 points, range: 1-14), again with dementia CGs indicating lower levels than CGs in the non-dementia group (M = 7.4, range: 1-14 vs. M = 8.1, range: 2-14). Depressiveness scores in both groups indicated low to mild levels of depressiveness (PHQ < 9), with a tendency (though no significant difference) for the dementia group to have higher levels of depressiveness (n = 601 (39%) PHQ > 9 vs. non-dementia group: n = 73 (31%) PHQ > 9). Altogether, CGs reported psychosomatic health complaints (GBB median PR: 76) higher than in the average population (GBB median PR: 50) with no significant difference between the dementia and non-dementia group. In terms of benefits, both groups experienced positive aspects of caregiving to the same extent (BIZA: 12 of 20 points), indicating that the likelihood of experiencing benefits is higher than that of not experiencing any positive aspects of caregiving.
Bivariate correlational analyses revealed significant negative correlations between care-related QoL (CarerQoL)and depressiveness (PHQ-9), perceived burden (CSI) and physical complaints (GBB), suggesting that a greater subjective burden and physical complaints as well as lower levels of depressiveness were associated with higher levels of care-related QoL (see Table 2 ).
As multicollinearity analyses revealed significantly high intercorrelations (r ≥ 0.5) between these variables, only depressiveness, which showed the strongest association with care-related QoL, was included in the final multiple model.
Furthermore, there was a significant difference in CG QoL depending on the CG's sex and employment status, indicating being male (M = 8.65, SD = 2.85 vs. female: M = 7.62, SD = 2.70) and unemployed (M = 8.25, SD = 2.91 vs. employed M = 7.29, SD = 2.44) were associated with higher levels of QoL. Hence employment status and caregiver's sex were included in the multiple model.
CR's sex, CG's and CR's age, living situation, CG's received support, relationship, educational attainment, duration of care, total care time, and benefits were not significantly associated with QoL. When entering CG's age as a covariate into the initial multiple model, an additional significant effect of age on QoL was revealed; thus, CG's age was included into the final model.
The results of a univariate covariance analysis (ANCOVA) with QoL as the independent variable, 'Dementia' as a fixed Table 3 . There was a significant effect (p = 0.034) of the factor 'Dementia' on QoL even after controlling for the effects of age, gender, depressiveness and employment status, suggesting that caregiving for a dementia patient was associated with lower levels of QoL in informal CGs.
Discussion
In the present study, differences in health-related outcomes between dementia and non-dementia CGs were examined, based on a fairly large sample of CGs caring for someone legally considered to be dependent on care in Bavaria. By handing out the questionnaires directly upon the application for care level evaluation at the Medical Service of Compulsory Health Insurance Funds of Bavaria (MDK), every CG applying for an initial grade or upgrade of the care level for the CR at the Medical Service of Compulsory Health Insurance Funds of Bavaria (MDK) was addressed. In this way, systematic biases often associated with the acquisition of CGs were prevented for the recruitment of this subgroup of CGs.
Results demonstrate significant differences between the two groups of CGs regarding various health-related variables. CGs of elderly people with dementia reported a considerably high level of subjective burden, significantly higher than in the non-dementia group, which is consistent with other research on dementia caregiving and perceived strain (e.g. [20, 38] ). Along the same lines as findings suggesting more psychological morbidities in dementia CGs (e.g. [10, 39] ), in our study those caring for someone with dementia tended to suffer from higher levels of depressiveness, even though the difference was not statistically significant. Despite these findings, CGs in both groups experienced positive aspects of caregiving. Contrary to our expectations based on previous literature [40] physical complaints were more or less equally pronounced in both CG groups. Furthermore, bivariate comparisons showed that dementia CGs are more involved in caregiving in terms of the hours per day that they spend on caregiving tasks (e.g. ADL and IADL), which is similar to findings by Langa and colleagues [9] .
To our knowledge this study is the first to examine differences in care-related QoL between CGs of dementia patients and those caring for patients with other chronic diseases using data from a fairly large sample of CGs. Not only did bivariate comparisons show significantly lower levels of care-related QoL in dementia CGs compared to non-dementia CGs, multivariate analysis also demonstrated that these lower QoL levels appear to be due to the different experiences that dementia CGs have with caregiving rather than to CG characteristics (e.g. sex, age, employment status) or other indicators of mental health (e.g. depressiveness). Even though the effect size of dementia status as a predictor is rather small, there seems to be something unique about caring for dementia patients, over and above from sociodemographics, objective characteristics of the care situation and mental health, which leads to a poorer QoL associated with caregiving.
In addition, the results of the multiple analysis showed a strong association between higher levels of CG depressiveness and lower care-related QoL, controlling for the impact of dementia status, which corroborates previous similar findings by Santos and colleagues [25] and Farina and colleagues [30] . Further factors related to higher levels of care-related QoL seem to be an older age and being unemployed. This suggests that work might play an important role in the development of stress and adverse health outcomes, either by constituting an additional stressor or as a result of a job-caregiving-conflict as explained by Pearlin (1990) in his CG stress model. In line with previous literature, results of the current study showed that caregiving for an elderly person with dementia is associated with greater objective (e.g. total care time) and subjective strain, combined with greater depressiveness scores and a worse overall care-related QoL compared to non-dementia CGs. Although the present study provides valuable insight into the differences between dementia and non-dementia CGs, there are some limitations that must be considered when interpreting the results of this study.
Limitations
One point of criticism of this study lays in the fact that due to high intercorrelations between subjective burden and depressiveness, only the depressiveness score was included as a covariate in the multiple prediction model for care-related QoL. Thus, the impact of dementia status on CGs' care-related QoL has not been controlled for the level of perceived burden. To rule out this putative association, future research should include perceived burden as an additional impact factor when examining the influence of dementia status on care-related QoL in multiple models.
Another limitation is that it was not possible to assess all of the variables that may have an influence on CGs' outcome variables, notably care-related QoL. With reference to Pearlin's (1990) model of CG stress, in particular secondary stressors (e.g. job-caregiving conflict) and potential moderator variables (i.e. social support) have been largely ignored. In terms of objective strain, behavioral disturbances in particular are known to typically occur as dementia progresses and have been proven to be closely correlated with CG's QoL levels [28] . Hence, these factors should be taken into consideration in future research so as to gain a more detailed and comprehensive understanding of the impact of dementia status on CGs' QoL.
As the survey questionnaires were solely handed out to CGs addressing the MDK for the care level application, our study sample is limited to a subgroup of CGs and may not represent the whole population of informal CGs, Also, with a response rate of 26.1% the study sample did not reflect the wider sample, but only the selection of CGs who were motivated to participate in the survey and able to complete the questionnaire independently. Therefore the generalizability of our findings is limited. However, another procedure would not have been feasible without a violation of the ethical principle of informed consent. Future studies of this issue should be carried out with a more comprehensive sample of CGs.
Similar to the majority of other studies in this field, our data are cross-sectional rather than longitudinal, and thus, causal conclusions need to be drawn with caution. Results from longitudinal data would be necessary to establish a more comprehensive picture of the impact of caregiving on CGs' care-related QoL when comparing dementia and non-dementia CGs. Finally, it must be noted that all data was obtained using self-report instruments, which constitutes a potential source of biases.
Conclusions
The present study has some remarkable strengths. A large number of previous studies focusing on this issue have relied on rather small convenience samples that were recruited primarily from CG support groups or Alzheimer's associations. Data for this study were obtained from a fairly large sample that is representative for CGs applying for an initial grade or upgrade of the care level for the CR at the Medical Service of Compulsory Health Insurance Funds of Bavaria (MDK) for someone legally considered to be dependent on care in Bavaria.
The current study corroborates findings from previous research, suggesting poorer health-related outcomes like greater subjective burden, higher levels of depressiveness and lower care-related QoL levels among dementia CGs.
In addition, this study is the first to establish that lower care-related QoL levels in informal CGs are due to experiences associated with caring for dementia patients rather than CG characteristics or mental health. Still, it remains largely unclear what exactly is associated with the status of being a dementia CG that leads to such adverse effects.
Implications for policy and practice
Nevertheless, the key take-away of this study is that it is not appropriate to generalize findings from studies examining the impact of caregiving on informal CGs caring for elderly people without dementia to dementia CGs and vice versa. Data from this study indicate that caring for a dementia patient is not only associated with greater levels of CG burden and poorer mental health, but also with lower care-related QoL compared to nondementia CGs. In spite of these findings suggesting a greater need for support for dementia CGs, in our sample CGs in the dementia group did not receive more formal or informal support than those in the non-dementia group, despite spending a greater amount of time on caregiving. It is therefore of immediate concern to encourage dementia CGs' utilization of existing CG support services, but also to provide more specialized dementia care services, based on the specific stressors, challenges and needs associated with caregiving for elderly people with dementia. As our study revealed an association between greater depressiveness levels and decreased levels of QoL in CGs, professionals who come into contact with CGs (e.g. in CG counselling centres) should be on the lookout for CGs exhibiting depressive symptoms. In this respect, increased attention should be directed to dementia CGs once again, as they tend to show greater levels of depressiveness compared to non-dementia CGs, and therefore constitute the most vulnerable subgroup. As CG employment and a younger age seem to have adverse effects on QoL levels, a further focus should be placed on CGs facing the challenge of reconciling their job and caregiving activity, particularly when they are young.
For designing tailored intervention programs for dementia care, further research on potential causes of adverse effects of dementia caregiving as well as mediating and moderating impact factors on health itself would be valuable. Furthermore, longitudinal data would be needed to evaluate the effectiveness of potential interventions.
Endnotes
1 The care level describes the extent to which care is needed on a 4-level ordinal scale: 0 (no care needed), 1 (mild care needed), 2 (moderate care needed), 3 (severe care needed). It is assessed by trained experts who are independent of the insurance system. Classification is based on the need for physical care. Formal care is financed by long-term care insurance on the basis of the care level. 2 The MDK is the official consulting and expertizing service for the statutory health and nursing care insurance (SHI). The SHI is the standard national health care insurance and covers over 85% of the German population. 3 Total daily care time consists of the daily time required for help with ADL, IADL and supervision of the CR 4 The median absolute deviation is a measure of statistical dispersion and is computed by averaging absolute differences between individual scores and the median of the variable. It is a more robust estimator compared to standard deviation, which is more resilient to outliers. 5 the general experience of happiness is a broad outcome measure that does not only pertain to caregiving, but may also include aspects of well-being that are unrelated to the caregiving activity, which makes it insensitive for the assessment of care-related QoL 6 two distinct scales with two scores which cannot be summed up into one comprehensive score for care-related QoL; due to the questionable benefit of a single-item VAS and to prevent potential dropouts related to CG's confusion about differing answer formats within the questionnaire (VAS vs. ordinal scale) the CarerQoL-VAS was omitted 
